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(64) Ballast tor a diatharga lamp 

(57) A ballast for a dteoharge temp compnwa a 
emoethtag oapaotor (88), an mvonorclroult (8) Inolutflng 
at |*a*t one eiwtehlng davio* (80.81) connootad m par* 
allel to the ernoothing oapaohor. a d/Mng circuit (9> tar 
driving the Inverter oirovft. an activating olreun (9) Tor ac- 
tivating the dnvtng elroutt, a re* onanoe circuit (7) tnohtf- 
bigflrat (58) and sacond (52) capacitor* and an frioucxor 
(S3) eonneoieO to output terrmnaJaofthe inverter ctreuft. 
a diaonarge temp (8) oonnactad to output terminate of 
the raaonanoa etreutt, a flitrd aapaoitor (84) < 



in parallel to the dlaoharga tamp. A fourth capacitor (57) 
and first (88) and second (69) rectifying otemanta con- 
nected In asrtea ara connected to h parallel to tha 
•moothbig capacitor, Between both terminal* of the 
fourth capaeKor (57) and lamiinala far connection to an 
AO powar aourca. a niter (2) and a ractmar (9)areb- 
aartod. A terminal of the fir* capacitor (88) other than 
that connected to iha iwerter cfrcuH la oonneoted to a 
junction or the flret and e«cond rectifying eteroantt 
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DeeoTtpttan 

pool] The present Invention relates to a be Dast for a 
discharge tamp using en inverter circuit 
[OOQ93 AoirourtaAChowlnPQ. llJacorrvBrraonalty * 
known fid a ballast for a discharge lamp, wrtere a chop- 
per circuit 4 and an tnvarur circuit 5 ehare a switching 
device 91. This drcufl b dtecloaed In Japanese Laid- 
Open Patent Publication (Tbkka>H«i) No. 1V2765SS and 
la designed to have a high power factor ea to an Input to 
vottage appeedto a discharge lamp G and raduca har- 
monic ccmpcnamc, 

[0009} The otroua configuration of the ballast as men- 
tioned above win be described apeooleal iy below FWar- 
ringtoJOQ. 11, translators SO and 51 , which f unclten a* 7' 
first and second switching davfcaa respectively, are con* 
neoted In carles ao as to oonatHuta the inverter 9, The 
Inverter 5 is connected si paranoltoa smoothing capac- 
itor 53. A drtvhg dmutt d la connected to Ihe tnvenor 
circuit 5 to drive tt A resonance circuit 7 hotudes ace- *> 
pocitcr 52 and en Inductor S3 that are oormacied to the 
outputs ot the Inverter circuit & A discharge lamp 6 Is 
connected to the output of (he resonance circuit 7 and 
a capacitor 54 le connected In parallel to the dwcfmrge 
lamp 6. The- output terminate of a roctflSer 3, which e* 
connected to an AC power source i via a noise fflw 2. 
are connected to the source and the drain of The tran- 
sistor 51 via the Inductor 41 . 

poos] Next, the operation of the above-described cir- 
cuit win be described. An haul from the AC power 30 
source 1 passes through the fitter 2 and to subjected to 
f utt-wave rectification tn the rectifier & The reeutem rip- 
ple voltage le applied to the chopper circuit 4, so that 
the smoothing capacitor 66 to charged vto the inductor 
41, When a DC voltage fceppnad to the arnoothtng ca- ** 
paoitor 68, the drtvfrig circuit 8 euppllee a control clonal 
so that the translator* 60 and Si of the Inverter olroull 5 
alternate on and off repeal e dry. 
fQOQE] Whan the transistors 50 and 61 alternate on 
and otfrepee*sc*y In response to tta 46 
pHedirom ma eVMng circuit * an AC voltage to appned 
to the resonance olrcuit 7 Including the eapaetor 92 and 
the Inductor 53 connected to the output rermtnaJe of the 
Inverter circuit & As a result, a vosago and a current 
Omftari by tha capector 52 or the Inductor 53 era sup- 
plied to the discharge lamp B connected to the output 
terminal of Ihe resonance circuit 7 ao mat the discharge 
lamp 6 Ite/rU, The capacitor 64 b cowtected h pa/aOel 
10 the oTscharpe lamp & for the purpose of generating a 
voltage to etait the dlecharoa lamp a and stabilizing me 
lighting circuft. 

[COOS] In the BCOva-oescTfecd operation, when an In- 
stantaneous voltage of m© AC power eouree l is lout 
the herease rate of the ounent thai flcwlnthehduotof 
41 b low. Therefore, the energy wwimutated b the In- 
ductor 41 for a toced period le small when the transistor 
61 turns oft, so tn« the ctorpjng voltage^ 
Ing capacitor 66 drops. At mis time, the input current 



become* small tn accordance wtvh the Instantaneous 
voltage of the AC power source 1. 
poor) When aji bistantancoua voltage of Ota AC pow- 
er source 1 is high, the Increase rate of the current that 
flows in the Inductor 41 » high. Therefore, the energy 
accumulated th Ihe Inductor 41 tor a feted period is lergs 
whenthetranaletor61 lume oft, «0 tnattho charging veK- 
aga to the smoothing capacitor 55 increases. The Input 
current becomes targe In accordance wtth the instanta- 
neous voltage of the AC power source 1. 
[0008] Therefore, input current with a waveform sim- 
ilar to the voltage waveform of tha AC power source 1 
can be obtained. Thus, the input power factor aa to the 
power source can be high end the harmonic compo- 
nent* of the input current from the power source can be 
reduced. 

[0009] However, the conventional ballast described 
abovs poses a problem In that ihe configuration is com- 
plex so that It can result In a large-scale and expensive 
device. Furthermore, when a source voltage Is applied 
to the betest via a dimmer, ihe voltage of tha smoothing, 
capaotor Is Qcety to drop so that the operation becomes 
unman le. Fdrthle reason, a dimmer is difficult to use wtth 
the device. 

£001 0] Therefore, to consideration of the foregoing/ it 
le an object ot the present invention to provide a ballast 
for a discharge lamp having a simple configuration that 
can start and maintain the lighting of a discharge (amp 
safely, and altoweths use of a cHmmer. 
pom] A oaHast for a discharge lamp of the present 
invention comprises a smoothing capacitor, an Inverter 
olreult including at feast one ewttohlng device connected 
in parallel to the smoothing capacitor, a drMng circuit 
for driving the Inverter circuit, a resonance Circuit ticlud- 
Inflfirst and second capacitors and an Inductor connect- 
ed to Output terminals of the inverter circuit, a discharge 
temp connected to output terminals of the resonance cir- 
cuit, and a third capacitor connected In parallel to the 
discharge temp. Further a fourth oapaonoi and first and 
second rectifying elemenla connected tn series are con- • 
nectsd tn parallel to tha smooth kig capacitor. Between 
both terminate of *te fourth capac&or and terminal* for 
betas connected to an AC power source, a filter end a 
rectffler are inserted; A terminal of The first capacitor oth- 
er than that connected to the Inverter circuit fe connected 
to a {unction of the first and second rectifying elements. 
[00121 it is preferable thai the ballast further compris- 
es an activating circuit for activating tha driving circuit. 
[0013] The first rectifying element is preferably a fast 
recovery diode, and the second rectifying element la 
preferably a last recovery diode. The cUeoharge tamp 
can be a preheat start type discharge lamp, and in that 
oast the third capacitor b cortneoJed to tha discharge 
lamp via a preheat electrode on the other sJde of the 
power eouree, A fifth capaortor to preferably connected 
tn parallel to tha Discharge lamp. 
[0014] Further, an Inductor le preferably inserted be- 
tween the fifth capacitor and the dlsoharge lamp. The 
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driving ekoutt tor drivtno tho Inverter olrcuft pret»rabiy 
includes »trans<onnen 

P501SJ FurthanmthecaaewhaniaACpoworoouree 
Is connected to fr» dBviCQ vta a oTrnrner; the activating 
Circuit preferably works et ft voltage lower than a voltage 
at the After caused as a reeufl of voltage dMaton be- 
tween a capacitance of the dmmof and a capacitance 
of the fih«r. The smoothing capacitor preferably has a 
r^easary breakdown volte and a large capadtanco- 
A fhioreecent material having eocceDsnt persistence 
oharaata rtetics la preferably used fn the aecharg© tamp. 
Preferably, a dimmer te further provided between the ec- 
vtoeend a eomrnerctaJ power source. 
1001*1 At described above, tho ballast of the present 
Invention has a etmpjffled clreuB configunaflon and al- 
low Input current to flow throughout all the cycles of a 
power source, Th» baAaet has a high power lector ee to 
Input power eevroo and can start and maintain uniting 
of a discharge (amp ax reduced harmonic components 
of an Input aouroa current Further the device allows 
camming by ustog a dimmer for an Inoandeaoani lamp. 
rooi7] these and other advantages of the present In- 
vention win become epparoril to those sWOed in me ail 
upon readsig and understanding the following detaUod 
description with reterenoa to the acconpanying flgurec. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[DoiB] FIGL 1 la a circuit diagram of a ballast lot a dis- 
charge tamp according to an embodiment of the present 
Invention. 

[0019] RG. 2 Is * circuit tfiegrsm of a balksat for a da- 
cha roc lamp according to another embodiment of the 
present Invention. 

tpojfl) na. 3 la a olreiJ* diagram of a ballast tor a Dis- 
charge lamp according to another embodiment of the 
present invention. 

[0021] FIG. ^feadrcuncTagramofaDallastfbredti- 
charge lamp according to another amboo%iient of the 
present invention. 

[00291 Fiaaieadrcuntfagfamofabaliastforaols* 
charge lamp according to another ambooVnem of the 
present Invention. 

[0039] RG. a ehowa a voltage waveform of a conv 
martial power source. 

10O24J' RQ- 7 shows sn output voltage waveform of ». 
dimmer* 

(0025) FIG. 8 ehowa a waveform of a discharge (amp 

current eta high degree of dlmrrang. 

{OQ20| FIQ. S snows e waveform of output Jljfrt from 

a discharge tamp at a mgn dogma of olmrnirig. 

[0027] FIO- 10 shows an Improved waveform of <xrt- 

out nght from a discharge lamp amrt&h degree of dim* 

mkip^ 

[0038] FIO. 11 shows aojroufl diagram of a conven- 
tional baitast u* a discharge lamp. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] Fid. 1 Is a circuit diagram of a ballast for a dfo» 

5 cnarga lamp according to an embwJknanl of tha present 
Inverroon. in RG, 1, the same circuit components as 
those tn FIO. 11 bear the same ref erenee numerate. Iris 
differences between the embodiment of Flg>l and tho 
conventional device of Rg.11 are as follows: 

10 poaoj ThG device of FkJ. 1 does not Include tha Indue - 
tor 41 as shown in Flg.11, A capacitor 5fl Is Inserted be- 
tween the output terminal of the inverter circuit 6 and the 
capacitor 62. First and saoond diodes 58 and 6d and a 
fourth capacitor 67 connected in aortas In that order are 

IS connected In pamJIal to the smoothing capacitor SS. The 
output terminal* of tha rectifier a is connected to the bum 
terminals of the fourth capacitor 67. The junction of the 
flret and second diodes BB and 59 Is corm ectad to a Junc- 
tion of the capacitors 58 and 02. Tha operation of the 

ao ballast of FIO. i will be described below. 

px»1] When power to wiepiJed from tha AC power 
source 1 to the rectifier 3 vlathenciee War 2. n 16 Tull- 
waverectMedbythe rectifier a and the resultant DC h> 
pla voltage la supplied to the smoothing capacitor 55, 

£5 no thai The smoothing capacitor S5 to charB«f wtih Tho 
voltage. Upon application of the DC voltage to Ihe 
smoothing capaottor 6B. the activating clroult 9 works to 
activate tha drtvlng circuit a When the driving circuit 6 
ouppUea a gate signal to the transistors 60 and 61 of The 

so invert*- olreuti S t the transistors 60 and 61 alternate on 
and off repeatedly, 

rpoaa] The aetrvattng circuit 9 works as follows; When 
tha smoothes capacitor 66 to charged by tho voltage 
obtained by the fuUAvavo rectlflcatiort, ihe charged vgfl- 

ss age n iransmmed to the aotlvaiing olroutt 9 through stray 
capacitance and aarkaJ or parallel reelsianca of tha com- 
ponents (SB, 52, 5A 6a 60 end H1 ) and the driving cJrcull 
0, causing the s^rvattag ctrcu^ 9 to gorierate an airtJvat- 
tog etgnai. As means for irarwntttfrigth* voltage appfled 

"> from the recline; a the aotlvartng circuit 8 can be actually 
' cciwscttdtoaJOnor^ 
as the Junction of the smoothing capaosor 86 and the 
dodo 68, thai of tho diodes 5© and 50. or that of the 
cflode 56 and the fourth capewtor 67. 

45 [0033] Upon eppfication of AC voltaga to a resonance 
circuit 7 tnetudtog the capacflore Sfi and S2 and the bv 
duotor 63 corrected to the output terminals of the In- 
verter oirouli 6, a voltage and a current limited by tie 
capaclors 52 and 56 or tha Inductor 63 are supplied to 

$0 adtechar^i lamp S connected to the output termhals of 
the resonance circuit 7. As a result, (he discharge tamp 
0 lights. The capacitor 64 » connected In parailsl tothe 
dlscl^ehrTp6fc<thepur|Kwofge^ 
for starting the clGcharg^feunp 6 and staMUlngtheop- 

« emdon of the lighting oirotilt. 

(0034] In tha starting and sghtmg operations of tha 
discharge lamp, tha DC voltage from Ihe smoothing ca- 
pacta* 66 is converted to a high fraouencyAC voftaga. 
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The high frequency AC voftago ts generated by reso- 
nandft current flowing through two dosed toopa alter- 
nately. One fileeed loop ie constituted by the arnoolhing 
capacitor 55, the oapaekcre 66 and 52. the lamp 8 and 
the capacitor 54* the Inductor 53 and the transistor 51. 
The oner loop to congtftutad by the transistor 50, the 
tneuctor53> the lamp 8 and the capacitors 54. 52 and 56. 
[0038} Tha operation bb described above la stable like 
a series Inverter op*raMoa vtfifch generally has been 
used h a conventional ballast with a low power tectec 
In the operation, the oapactor 66 ta supplied with an AC 
voltage dMdedfrom resonance voltage, which has been 
drvhded between the eapec&or 52 and the capacitor 5ft, 
Since tha first diode sa to connected In parallel to the 
capacitor 56. tha AO voltage of the capacitor 5619 ap- 
plied to th* first dtoda sa. This voltage te superimposed 
on the charging pom of the arnoothlno capacitor 55. 
ThorotorOi whan tha voitaoa at the cathode of th a diode 
58 !a kswar than that at iha anode, the dtoda 5B la con- 
ducting ao that Cha charging currant flow* from tha rec- 
tfflar 3 to the smoothing capacitor 55. Whan tHa voltage 
st tha cethoda of tha diode fifi la hJQhe/ than that at the 
anod^ihaaTodoSfltaoutcrfoonduotten. 
[0039] Tha Aral and aaoortd diode* 50 and 59 an* in- 
carted batman the output terminal of the rectifier 3, f. 
e„ tha terminal at tha fourth capacitor 57, and tha ter- 
minal of the smoothing capacitor 55. Whan tha Voltes* 
of the erttoothmg eapacfior 65 becomes lower than ma 
output voltage of the rectifier 3. the rectifier 3 supplies 
tha chafing current to tha emootnlng capacitor sa via 
the first and aacond dtodas 56 and 56. in thla manner, 
tha smoothing capacitor b ertargod by tha affact erf pull- 
ing tha charging currant throughout all th» cycles of tha 
AC powar source. 

[00371 Tha second oTode 59 la *wert*d tor tha pur- 
poaa of auppr aaalno the influanoeof the fourth capacaor 
St on tha resonance circuit 7. The effect of pufltrtg tha 
high fraquonoy current from the rectifier 3 can be 
brouc/tt, as described above, by oeleoting aoapaoJtance 
mat cauaas a rtpple In fufrwave reotifled voltage wave- 
form as a capacftanca of tha fourth capacitor 57. Thus, 
the puled currant at a towwava height of the cornmerctaJ 
power aouroa can be Incraaaad. Furthermore, since tha 
lourth capacitor 57 fa connected to paralel to the 
amooming capacitor 55 having a targe imemaJ resist- 
anca yta tha fin* and aacond diodes 5d and 59. when 
large currant 1e needed, -for example, to start the dis- 
Charga lamp 6, the comblnad raatatanco of tha reso- 
nance circuit drope bo that a larger starting voltage can 
be applied to *e dlecharpe temp 6V 
[003&] The high frequency charging currant a> aver- 
egad by the WtarS. Thus, apart of the reaonenee voltage 
ta ted back between the reetffler 3 and me amooming 
eapacttor 55 while The DC vosags of the smoothing ce- 
pacftor 55 is converted 10 a high frequency AO vaKags 
to light the olacharge lamp 6\ so thai the smoothing ea* 
paottor 55 can be charged wtm high Irwienoyi As q re- 
eult. Input current tows throughout all the cycles, ao that 



the power factor la Mfih. end the Input ourrent results * 
asaia *ave wfthaamall TMD (rtel ranrtcfilociatortion). 
rpOSSJ Furthermore, the baflaet cT tha preaent Invan- 
tton cen be used with a dimmer for an Incandescent 
tamp without problems. The dtmmertoran Incandescent 
tamp performs phase control, primarily using at/fee, and 
tharotore In a circuit whh a low powar factor, the tfrnmer 
prone to malfunction because the trice Is net brought 
Into normal conduction. On tha other hand, me ballast 
of the preaent Invention has a high powerfactof, and tha 
input current news without imarruptton fn the same man* 
nar aa In the bcandaasent tamp. Therefore, even If the 
ballast of the present hventton Is connected wtih.atfVn- 
mar, no malrunctton cecum, ancotrteemcomlrtgaapao- 
Kor 55 la charged wfth a voltage Increased by rs*o- 
nance, the discharge temp 6 can Drfrt stabry aven under 
a high degree of dimming. 

[00401 A faat recovery dtoda can oa used for the first 
dtode Bfi to ensure the effect of the resonance ourrent 
at tha resonance circuit on tha oriargfro, path for The 
smoothing capacitor &fl. Purthermore. tha hern genera- 
tion of Oio otode 68 Hsolf can be reduced. 
[0041) A fast recovery diode is pmterabty used for tha 
aacond diode 59 aa well Tree leads to rsouceO influence 
of the resonance ourrent and a higher power factor and 
a few THD. Furthermore, me heat generation of the 
diode 59 Use* can be reduced, thua contributing to high 
efficiency. 

raoeag whan rha discharge lamp 6 id of a preheat start 
type, as shown In PIS. % the third oapaorior 54 is pref- 
erably connected to (he discharge lamp 8 on tha aids 
opposite to the power source via a preheat electrode. 
This makes tt poaaJWaio prevent the IncrBasa of We dte- 
charge lamp voltage that otherwise may be required to 
be increased In response to the drop of tha temperature 
of the preheat efectroda when the preheat start type dis- 
charge temp ia cammed, U., operated win low current. 
Thus, the wear of the preheat electrode and e discharge 
auxiliary, i,e„ an emitter, can be reduced and the WeUme 

[0043] A«ahcwninna ^afmhMpBx«ore2can bs 
further conneeted In parallel to the dlsottefge temp fl on 
tha aids of the power source ao that the fifth capacitor 
52 euppflea a voltage for maintaining dujeharge. Thb 
ambodlmerit maKee it possible to avoid a non<ilschargii 
atate, i.e., a preheat state at a high dagre* of dimming. 
Le,, durfng Burning with low Iiummatlca Therefore, thb 
embodlment'la particularly e^antageous when the da- 
greo or nifnrrUng b such that fin optical OUlpUl btcames 
lowar than 10% of the rated optical output 
[0044] Aa shown tn FIG. 4, an Inductor d0 can be In- 
serted between the fifth capacitor 62 and theoTacharge 
lamp 5 eo that the eurge of the dlacharga lamp current, 
aa shewn In RQ. 9, at a high oagrea of otmmhgi Le,, 
dunng lighting w*h low niumlnattoa in reduced As a re* 
suit, tha wear of the electrode can be euppressed, so 
tnatthe IRenme ts prolonged, end vartetlone In fhe opti- 
ca) output can be reduced. 
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(0045) AaahoMmhRaaihedflvinjcifaJltfilordifv- 
ing the tnverter otrcuft preferably mehides a transformer 
ad. The relaitone ernono sources of operation power 
supply end paths oj operation current are compfloatsd 
in seen phase of the commercial power source and each 
pna» Ot high frequency oparalfana. Therefore smooth 
control can be achieved with a ilmprrfled driving circuit 
with (ho tmnaformer 69 nnher.ihan a separate excitation 
type driving circuit that performs complex control. 
[0040] in HQ. 5, the transformer 63 is Inserted be- 
tween the output of tha inverter elroutt and the tooVcior 
63. However, the transformer 63 can be Inserted be- 
tween the Inductor 63 and the discharge lamp a Alter- 
natively, the transformer 63 can be Inserted ft series 
wtth the third capacitor 54. In short, The transformer 6$ 
to frwarted such thai high frequency current can be 
picked tax Furme/more, when tno transformer 63 b pro- 
vided wtth asperate excitation control, the Input current 
.wavefemtcan be formed more precisely. 
[0047] When the ballast la used wKh a dimmef. U is 
preferable to design the circuit such that the activating 
clrou* 9 operates to ectrvare the drMng circuit 6 at a 
voltage tower than a voltage generated at both terminate 
of (he After 2 as a reeui of dMding voltage between* the 
capacitance of the dimmer and the capacitance of the 
filter 3. Whcvi the ballast Is connected to a commercial 
power eoureo with n sine wave as shown In RG. 6k a 
voltage applied to the Alter 2 of the ballast ia ganarated 
as a result of dividing the voltage shown In RG. e be* 
tween mo capacitance of the dlrnmer and the capaci- 
tance of the fitter 2, before tne ballast Is activated. 
[0046] Qenemiy, when the otmmtng degree is small, 
no preotem ts caused because the eff acoVa voltage to 
targe. On the other hand, whan the dimming degree Is 
large, the effective voltage ts amoli, as shown In FJ&- 7. 
Therefore, the current through the dimmer and the bei- 
last Is small eothat the oalfest does net operate rtgrma> 
ly. However, *to possible to emrt an operation at a tow 
discharge currant by designing the device such that ths 
activating circuit G can operate ai a voltage lower than 
the divided voltage. 
. roods] For example, when the capacitance at ootn ter- 
mnaJs of an externa] cTimmer le0.15u,R Bie capacitance 
of the finer Is 0.1 u. Rend the voltage of a power source 
la 1 20V, a voteg* of 72V to applied to the flltat La., the 
battast, before the aoiivatlnQ circuit operatse. The volt- 
aga is cafautatsd as fbltowe: 120 X 0.16/(0.16 + 0,1)- 
72 (v> Therefore the ballast may be designed such thai 
the activating circuit 9 can operate ai a voltage of 72V 
of tees. 

[0060] Furthermore, the smoothing capacitor 66 pref • 
ornWy hoe a breakdown voltage higher than 1.3 times 
of that appOed during Ughfcp. by rated votege. Also S 
pref arabry has a capacitance such that a ratio of peak 
value to root mean square value of a ism? current during 
tghtta by a voltage ot 80% of rated voltage oecomes 
lower than 1 .7, Trie larger capacitance to the more pref- 
. By virtue of euoh eoncftlone. ft is possible to re- 



duce the heat oanersiton of the smoothing capacitor 55 
where high frequency charging current flows. As e re- 
sult, inexpensive oaoacSors can be used rather than 
components with ahlgh temperature rating or a high cux- 

6 rent rating. 

[0O611 Afluc^esceTn material having excellent persist- 
sroe characteristics is preferably used ferine discharge 
lamp. As flhown to F1Q. fl. current that contrlbwes to 
amission of light Is mostly suppled by the commercial 

10 power source. By using a fluorescent material having 
such excellent peretetenoe characteristics thai the opti- 
ca] output Is reduced to a half m i.a milliseconds or 
more, fltokor can bo reduced at tho frequency of the 
cornmsrctel power courco. as shown fn FIG. 10, even if 

15 the ballast Es used wtth a dimmer. 

[0052] As described above, the present Invention pro- 
vider a ballast i or a discharge tamp with a amplified dr* 
cutt configuration that altowa tnpul current to flow 
throughout all the cycles, can start to iiejn a tfschems 

sq lamp end maintain the righting at reduced harrnonio 
components of the Input current from the power source, 
and aflow* dimming with a dimmer. 
[Oosa] ,n the embodiments described above, a eerles 
Inverter system where two transistors are connected to 
eerles le uae* Howwer, Invartersof other systeme such 
aa a push-pull tnverter can be used. Alternatively; niJn- 
tfs-trana tutor type Inverter can be used. Furthermore, 
the drlvtog circuit 6 may be a eeparete excaatlon type 
including a separate oaoBetton circuit* or a e*rT*exctta- 

99 Hon type using a feedback signal from the resonance 
circuit 7. Alternatively, a driving cWj ft in combination of 
a eaparata exdteton type and a selhexsttatkm type can 
be used 

pass] in the smbodlmente described above, the se- 
as rise resonance circuit comprising the capacitor and the 
Inductance le used. However, a paraBel resonance cir- 
cuit can be used. Furthermore* the switching oevtce to 
not limited to ah FET. but other swttet^ devtoee such 
as bipolar tranatctore may ba used. The discharge lamp 
40 to nctftnlted to a preheat start type dlwshe/De la/T*> but 
a cokJ cathode start type dlscnanje lamp, a fcw-pras- 
eure dtacharge tamp or a h^-pnwswe Discharge tamp 
may be weed. Furthermore, the power source le not lim- 
ited to a commercial power source, out other AC cower 
4S sources (vmoee troquenoy to not echer 60Wz or 6OH2) 
maybeueed. 

[0065] The Invention may be embodied to othsrlorms 
wMhout departing from the essentia! cha/actertattoa 
thereof. The emDodlments otsdosad b this apoticfllton 

ao ara to bs considered *1 ai respects as Wustrnflva and 
not IMhg. The scope of the invention Is Indicated by 
the appended clalme'rather than by the toregoing 00- 
acrtpttorv and all changes which come wtthln the m ean- 
tog and range of equivalency of the ctalme ere tntencWJ 

« to be ernbraced therein. 
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Claim* 

1. A baliatt tor a tfecrwrga lamp, comprising: 

a smoothing eapactor (55); 
an Inverter circuit Inducing at least one ewltorv- 
tag device (80.S1) connected tn parallel to eaid 
amoenhing capacitor: 

a drlvfog circuit (6) for driving eaid liwonor Cir- 
cuit; 

a resonance clrcull Inducing fuel (86) and boo 
and (62) eapacltore enmectod in eertaa and an 
Inductor (63) connected to output terminals of 
eaid Inverter alrouft; 

a discharge lamp (6) connected to output ter- 
minal* of eaid resonance diwftJ 
a intra capacitor (64) connected In parallel to 
oatd Discharge lamp: 

a fourth capacitor (57) and find (SB) and a«cond 
(69) rootffying elemanta connected In eeriee. 
which are oonneeted In parallel to aald amoattv 
tog capacitor (55); and 

a filter (S) and a rectifier (3) Inserted between 
both tarmtnala of eaid fourth capacitor (57) and 
iaimtais for connection to an AC power 
source; 

wherein a tarmhaJ of said first capacitor (56) 
c^a*thanthetconn©cted tosakJ tweeter tfreuft 
la oonnactad to a Junction of said first and sec- 
ond reolHying elements (6S.69> 

2. A baoaat tor a ditch argo lamp aofiording to oiafm 1 , 
further comprising en activating cirauil (9) for nell- 
vathg saJfl drtvfng circuit 

3. At*!lastterac3ccftei90tanip 

or 2, wherein eaid driving olroutt includes a trarw- 
forrnar(B5). 

4. A ballast for a discharge temp aooordlng lo olalm 1 , 
ft or 3, wharatn eaid first reotlfytna element (60) tea 
fast recovery diode. 

5. A ballast for adleeherge Iwrip according to otalm 1, 
2, 9 or 4, wherein eaJd eeoond feotlfytng element 
(^) b a fast recovery diode. 

6» AheJIaatroraolscharO^lar^ 
oedtag oalm, Wherein 

aaJd oleananja lamp (5) le of a preheat start 
type.and 

eaU third capacitor <54) » conneoted to said 
dieoharga tamp via a preheat electrode on a 
stda apposite to the AC power source. 

7. AbaJ^fc^aolecharge lamp aeoordlng to olalm 6, 
wherein a Itfth capacitor (82) Is oonnaotad h parallel 



to said cfiacharga lamp on a sldo closer to the power 
source. 

a A ballast for a dleoharge lamp according to claim 7. 
s wherein an mdumor (60) Is hearted between satd 
fifth capacitor (52) and eaid dtecha/g& lamp. 

* 0. A baliaet for a discharge temp aocoroTng'to any pre- 
ceding claim. whtEfein 

10 aatd activating circuit operate* at a voltage not 

mora than a voltage generated hi the Alter as a re- 
sult of dMdIng voltage between a eapecftance of a 
dimmer and a capacitance of eaid fitter; wnen the 
baoasc Is connected to an AC powr source vta the 

is dimmer. . 

10. A ballast for a dlecharge tamp according to any pre- 
cedkig claim, wherein a fluoreacent material u*ed 
in eaid discharge lamp haa peraletanee character* 

8Q tettoeuohthat the optteal output ¥ reduced to a haft 
In 1.5 rnllfiaeconds or more. 

11. A ballast for a dlachema lamp according to any pre- 
ceding otaim. further comprising a dimmer oonneot- 

w ad between eaid dtecherge temp and an AD power 
source. 
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